Dose-response and duration effects of acute administrations of cocaine and GBR12909 on dopamine synthesis and transporter in the conscious monkey brain: PET studies combined with microdialysis.
The dose-response and duration effects of acute administration of the dopamine transporter (DAT) blocker cocaine and GBR12909 on dopamine synthesis and transporter availability were evaluated in the brains of conscious monkeys using high-resolution positron emission tomography (PET) in combination with microdialysis. Rate of dopamine synthesis and DAT availability were evaluated using L-[beta-11C]DOPA and [11C]beta-CFT (WIN35,428), respectively. Administration of cocaine (0.5, 2 and 5 mg/kg) resulted in dose-dependent elevation of dopamine level in the striatal extracellular fluid (ECF) at 0.5 h after injection, and returned to the baseline level within 1.5 h post-injection. At 0.5 post-injection, cocaine reduced dopamine synthesis rate and DAT availability in a dose-dependent manner. The reduction of DAT availability by cocaine (2 mg/kg) returned to baseline level at 3 h post-injection and thereafter. Interestingly, dopamine synthesis rate was significantly higher at 3 h than baseline level and returned to baseline level 5.5 h post-injection. When GBR12909 (0.5, 2 and 5 mg/kg) was administered 0.5 h before tracer injection, dopamine synthesis rate and DAT availability were significantly decreased in a dose-dependent manner. These reductions induced by GBR12909 (2 mg/kg) lasted at least until 5.5 h post-injection. GBR12909 induced dose-dependent elevation of dopamine level in ECF, and the elevation lasted up to 7 h. The present results indicated that cocaine and GBR12909 affect dopamine synthesis rate and DAT availability in the striatum with difference time courses as measured by PET in the conscious monkey brains.